Evaluation of protective efficacy and immune mechanisms of using a non-structural protein NS1 in DNA vaccine against dengue 2 virus in mice.
To evaluate the potential of DNA vaccine against dengue (DEN) infection, we characterize the protective efficacy and immune responses of mice intramuscularly injected with plasmid encoding DEN-2 non-structural protein 1 (NS1). Intravenously challenged by lethal DEN-2, mice vaccinated with NS1-DNA exhibited a delay onset of paralysis, a marked decrease of morbidity, and a significant enhancement of survival. In addition to a moderate increase of NS1-specific antibody titer from immunized mice measured by ELISA, a strong priming effect on anti-NS1 response was also noticed in plasmid NS1-vaccinated mice by radioimmunoprecipitation (RIP) or immunoblot analysis. Interestingly, newborn mice from NS1-DNA-immunized dam showed stronger resistance to viral challenge, as compared to those from vector DNA or PBS-immunized dams, indicating the protective role of NS1-specific antibody. In contrast to humoral immune response, DNA immunization can elicit strong cellular immune responses, including NS1-specific T cell proliferation and cytolytic activity. The NS1-DNA-induced protection can be further augmented by co-injection of plasmid encoding interleukin 12 (IL-12), suggesting an effector role of Th1 immunity against DEN infection. In summary, our results suggest the potential of NS1-DNA vaccine against DEN infection, and indicate both NS1-specific humoral and cellular immune responses contribute to the protection.